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Abstract of JP71 74993 

PURPOSE: To provide a method for 
manufacturing an M* N electrodisplacive 
actuated mirror array without using a multilayered 
electrodispalcive ceramic structure (M and N are 
integers). CONSTITUTION: This device is 
constituted of an active substrate 15, M« N 
electrodisplacive actuator array, M* N hinge 



array, M* N connecting terminal array, and M* N 
mirror array. The active substrate is provided with 
a substrate, M* N transistor array, and M* N 
connecting terminal array. Each M* N 
electrodisplacive actuator is provided with upper 
and lower surfaces, first electrode, a pair of 
second electrodes, and a pair of insulating layers. 
Each hinge forming an M* N hinge array is 
provided with a smooth upper surface and a 
lower surface having a projecting part mounted 
on each actuator upper part. Each M* N 
connecting terminal is used for electrically 
connecting the first electrode with the active 
substrate. Each M* N mirror is mounted on the 




upper surface of each M* N hinge. 
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(57) ami 

*3fi&lV^T}c, MXNIWhDr^7K^7 
9 5Pa X^ t- y H 5 7-7 W SSBtf •5#8s£fittf 
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m^mi] JtWrnttTk (optical projection 
system) tffi^SftftOMXNIl'j' hflr^X^ 
-fy^^faX-ff^ H5 5-7H (electrodispl 
acive actuated mirror array ) £fSjH"f~§7j7£fc&'^ 

t (M*j;t;Ntt«») , mmmt, 

*«fctTF«SffiS^rr*-fev5yi"^x'-A (ceramic 
wafer ) £gjgT3XT--.y 7£, 

(b) wsa-fe75y^^x-A©taiBTa5iiffl-h('-g 

Ktt^SaSMXNSIl mayn't. Med-fe^Sy 

©*£3£Wf"*M + l«©ff§2*fi^5,&3M + If? 

M+lflffl®2*ffittH9ia±«^iiH»-aT5!EgL. ffl 
fB#* ©M X NfflCDfg 1 ««2P» LfcX^©fil 2 «£ 
©g&#£SftU BSUfcro©® 2 «Kfc£©ifcV>£ 

©**5-r >«a»i-5«raas i ss©**^ >t- 

SU 

(c) Sffi (substrate ) , MXNh7>yX?i^4 

3 :fJ]/7W (active matrix ) JiltM 

tSXx>y^ (b) [CioT^a$tlfctfrta-fe75-y^-> 

(d) mmmr&*<Dyi+ i®<Dm2mzmm.T%z 

(e) MffiM+lfl©m2*«S*|Rf-5Mfi*'*©M 
>h£jfttf5Xxs/7*£, 

(f) #«^©^2€ffi©*^fc*i^imffi© c f J 
- lfi©S£MTMfi© S&SM h V> 

(g) t&1E7*^^X5rv7*-?i^>h£Rfc£ 
T&X7-.y7i:> 

(h) fffKXxy7 (b) , (c) , (d) , (e) , 

(f) &kx$ (g) \z^T%mzntzmu^y^y>7 

r>x-A©±«giijJit|»ab&^©S2**s«lS 
•TSWia*ftft±fc|iIfifKfi3ian5^Efl5 (protrusio 

(i) tfffBXxy7 (b) ftV^L (h) (C<fc^T«$ 
nfcftfE-tr 55 7 5r £7x-A©±S»ffifcM x Nfi©t 

(water soluble separator ) %HkWt%>X : ry 7°L, 
( j ) 3 9-fci»E#*©MxNfl©t>S?©ilWE±« 
SI±l:»5Xf>y7*t< 



(2) #W7-1 749 9 3 

2 

(k) itaa^tt»«»fti»S"r*xf-y^fc, 

(1) MXNll/i? hDrayK^^faX-f 

iBt&jisiTsxxy7*£, s^ttftgat^xxAfcE 

l^il/? hUx^x7W->77£'? 1 :iX-i'T--.y H3 

[w*«2] MiHMxNffl©sisatwiaM+nH 
A©«nE±aww*±rnrowfcx/^a'U >x" (sp 

ifl uttering) Lfc&i:, 7* h 'J Vifyyj (phot 
olithographymethod ) £fflV>T\ HfS©«ffiA^-> 
*#53ta»S!->X'TACffllr»5iil*SlSrJ*©XI^^ 
hnT«7"W->7"7^I-ffyH7-7W 

6&S3!eaitS!->XxAfcfflHSilJ*SliH*©XV^ 
FnT^X7"K^7?faX'fT>yH4 7-7K 
©fiiim 

[»*Jg4] Mffl-fe55yi">x-Att. SfffdMXN 

^ «©»i*atB(f!aM+HB©tg2«tt**jBj*3nfc» 

t, #«fls (Polling) SWIMIyXrACffi^ 
4«*J13E«©XU^hDx^X7*W'>7*7^5 1 a 
l^f7F55-7HSSm 
[ft#«5] ffi|B-fe73y^7x-Ata, HMTT 

m& (do smi/T^s, ««it««3nfcjSo©as 
2Mt»l«Si©*^fc*t|Bi-©it««E*HJliirr 

[fS*86] ME-fe7Sy?7x-A['EMD3nfclW 
IBltSfMJ£©*i*£tt> 3 0VfcHL6 0V©(fiHT* 
5#S»S->XxAfcfflV>«»#B5£*©Xl^ hn 
T/X7"Hy^7^faI-ff7 H3 5-71/^ IGfi 

[«*B7] Mfl©M/>^ (trench) *6ft:5M/ 
>^-fevr*fc, &*©h>>?±fc#/£Stt&N-lfl 

&WSvXxA!c^S»*8lK*fflxl^ hnr-f 

So 

[«*B8] j»E5 5-B. ffffB&*©MXN1I©t 
>3?©l»E±«SfflfcJ6KW«R (light reflecting! 
aterial ) SX/tj/ £ U >^LTffM$n&)ti3:»> 
X r A Cffl Vs«p5f*Jfi 1 IE«0X V U X TV-f 
->7*7?faI^T7FS7-7Hgim 

[»**9] »^«i?a^LW*«8©^Tn^-o 

C§lffl*tl&**fcJ;-3T»6Sn&MXN«©XV^ 
h Dt^ X 7*W v77 jrfaX'f f- 7 H 3 5-7 W 
50 ^tfTtSWSvXxAo 
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(; 

3 

[§f#B10] 3ieS3tl'>XfAl:fflti5MXNIl/ 
-ffcifeUT, Bt!E7v*9 1 a.X-i'x-y H55-7WH. 

±«*«ttTF«*H, lllft -#©J&2«K*5«fctf 
-*f©»ttB«#-rsxV* hnf^T'KJ'ylltl 
ffffExw hofa^Wy^MlliSS 

? > >fm tm 2 mm&Gt 2 7? x-=p 

>^SWf ££J« U irtSEfg 1 H»ilWiET«ffi Jifcffi 
BtMfEfg2J:g|$SfflJ:fcftBU MIE&* ©-M©*6 

mmmm&* ©-#©$& 2 «e©±«K<a«i-s m x 

i^SMXNXlx^ hDx^X^Ix-f ->"/7^?zlX-^ 
7M t, 

¥tf&±«aififcMXNfi©xi/* bnr^^Ky 

ffi£&*1IBA-5MXNffl©t>S? (hinge ) ]^6A:SM 
XNt^7Mt, 

©m x n«© t > v<Dmm.t®m\z&*mm-$ti 

5MXNlC35-)4^&MXN57-7Ki, * 

tt. XVi? bUXb^^f-^tflim (electro strictiv 
e material) fr$ts.&%&imz/7>7 L &\ZRite*ttifti& 
lOEtfflXHhnf-fX7'Hy7'7?fai^r < 

1 2 ] lae-a* ©a 2 wmt, % 1 /vr 

7X (bias) ra&±tf&2/Vf7X«K£l/C&*ft 

1 3 j tata/H 7x«ffitcErijp$nfc^ 1 a 

-T 7T.*J±i: MbE^ 2 /U 7 7>*M\ZfiltR-&tl1tf& 2 A 

mm^^zm^m^mi 2iE«©xt^hn < 

f^^My^fal-ffyH^H. 

mMm 1 4 ] we® 1 mm\t, xmmnm (com 

on signal electrode ) £ LTffUBT S^SW^v-Xt 
3SJROXl/^ha5 i ^X^W>' 

1 5 ] iuiBIS 1 MfcBMSnfca*T-5B 
$ (Pixel ) ©!Mfc±oT*WirrS3t»Mffl5'X?A 

7^aI^T7F55-7W. 
[»*B16] iEiki'hDf^^Wyy'M i 



:) #W7-1 749 9 3 

4 

1 OgE^wx^hn^Xl/Wy^y-^aX-fx 
y H5 5-7W. 

m*b 1 7 ] uaa-*f ©st 2 wmtsmnm tvx 
m u mam i *»£#3ft^si t hrmtzyt 

ayKy^aX#.;FS7-7K. 

mim. 1 8 ] mm&m^mmm^ntz^Mm^ 

xf-^zmm^mi 0fB«©x^ha7Vx7> 
7 ^y^7?fil^T'yFS7-7W. 

MA* 19] fflE£l **t«B2 7?fai-f> 

»lyxfAi:ffl^5Mii egEISwx^y-hn^ 
^T'Wy^Jfai'fT!; F35-7K. 
[ff 2 0 ] tutBgg 1 *«tfPJD3nfc«£E^ M 
*-TSii(SI©*«t«toT|£fcS3tiS«a!->XrAfcffl 
^•SfflfJjfcEl 7f3«©XL-i7hD^Xy'W->7 , 7^ 
fal-fff F3 7-7W. 

2 1 ] Mtm&mtmtmtzitmmfr 5 

hnx^X^W^^^iX-fxy F57-7k 
-f. 

[ffsfc«2 2] WBMXN«©t>5?ti. «Stc#* 
-> (epoxy) #S&*31ffllfSS'XyAICfliV»5ll#B 
1 0E«©xV2^nr^x7M5'7729 1 3.X'f5 1 
y H5 5-7W. 

2 3 ] mess i * 2 mis, 
mti^t^%mm^7.y-h\zm^m^m\ oie«® 

XW* FQf^X7"Wy^79faX^T7F$7- 
? 7W. 

[fS*B2 4] tufB&*©MXNi@©Xky- FDf>f 
XT'l/'I'y^J^aX-^I^HT, fijfB-M ©f§ 2 
*»*geUfcX-3©7y*;P;iX-^£ ± DftiClts 

[H*«2 5] flWB#*©Ma©M/>^ (trenche 

s) ©wE**7-f>tt, ra-©jn©*ina®i*s©tf» 

7 3lB*©Xk^hn7 i ^X7 # k-1'v'7*7i'5 1 a.X-1''ry 

[»*JR 2 6 ] m&r* ©SB 1 *fiE*t J&T S 
2 *«©gR# tM-r*3eiM«!^Xr A irffl 
V»*H*!H2 5fn*©X^^hnr^X7 , W>'y"7^ 
fiX^f';Fi7-7H. 

-fX/W y7*7i'faX-f T7 5— 7U"fo 
[»#«2 8] MIB«-*©S8R^-5^;Wi. NGte 

j mmu^mm^(Dmimm^mm\zmmt^<D\zK 
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5 

2 9 ] tt&a i o um^jb 2 8 cd v>-rn 

r^X^H^7i?fil^f-y H37-7Wtl 
[0 0 0 1] 

\mm±wmm\ ^mmmm^y-A co P ti 

cal projection system) HB|-rst>©T, 11/ 
// h D 7*>f X -f V-i i/~?7 0 faX-f t- 7 P 5 5-7 1/ 
-1* (electrodisplacive actuated mirror array ) £<k 

«2i©«t53a:7ws»jet-r*fiDCfflt5 5n5iRi±sn 

[0 0 0 2] 

Jttt, WAtf, MXN7^? L aIl'f7F27-7I/l' 
©77?a.X-*i:M'&SnTV>S. 79<f-a.X-*l3. 

twin 2 nitm £*ris b t« jw s ff«tro o> iez 

oelectric ) SfctefiSltM (electrostrictive) ©<k 
S&xi^bDTVXyi^^tiJt (electrodisplac 
ive material) ■fohUVoZ, 
[0 0 0 3] £*<03 5-#5E*f3nfc3fctt, MP 
(aperture) tC&MSnSo £&*©7y-9 1 3. 

©3 5-©ffiM«^e«^s^n. ^nici^Tg-s 

(projection lens ) ©± 5 fc»ffl&3fc¥jHI 
*ffli;TfiatX2"J-> (projection screen ) ^feSt 
$riT^ (image) fif^X^KtS. 

[0 0 0 4] H 1 0 fcB, "PIEZOELECTRIC ACTUATED A 
RRAY AND METHOD FOR THE MANUFACTURE THEREOF " 

*3nW5MXN7?3 : al'ff? F35-7W 1 

o o©KfflB^2nT^s^\ un&7^f^7?f 

Uy^Xli, MxNlwr^fai-^ (*!*.H, 4 
0, 4 0', 4 0") *^&MXN7^faX-?7 
H4t, MJ6t5MXNi055- («*.«. 7 0, 
7 0', 7 0" ) *^aSMXN$7-7W 7*itK 
*JjW«MXN««D«ttll^-5^ <«!*.«, 9 0, 9 
0', 9 0') a>5a«MXN88i'-StJl'7W9 



(4) #W7-1 749 9 3 

^X~5> (flAtf, 4 0) K_kg«4 6, T§«4 
7*«fctf-*f©ftffl4 8 a, 4 8 bfcgft^*, -*t© 
IWhnf^XT'W^^Za, 42bi, - 
&©Xl^ Nn^X^W^glStH 2 a, 4 2 b© 
M4 8a, 4 8 bJ:te£4ti*Lfc-2t©a*PTO4 
4a, 44bt-fffllV?hDr-fX/ r W^M 
4 2 a, 4 2 b t©ftHfc*Cffiflll/fc*am^Sa4 3 
(bimorph structure ) £Wf £ 
(^T©7^?3.X-^ (WAtt, 4 0, 4 0', 4 
iff 0" ) H*»«CB-Tf*50T?, ^©SJBJ&ifia-O 

©7^5 L ax-^4 0icHbTiaa!$n^) . 

[0 0 0 5] X]s9 hDx^X^L-f->7 , gW4 2 a, 
4 2MJ, JEMftK leadzirconium titanate 

(PZT ) ) (MAtf. lead magnesium n 

iobate-lead titanate (PMN -PT) ) ©J^ftXt^ 

[0 0 0 6] 7y*7 c ^.X-3M 0©TgBSffi4 7H, II 
»SfiltffiLTli5, 3 5-7 0ii7i75 1 iX-^4 

o©±gE8S4 6i:Msns. s^i:, mm?-s.i- 

20 )V9 0B7i7?3.X-^4 0l*]©*ffift^*S4 3 tm 
[0 0 0 7] *a^**4 3tS*««4 4a, 44 

«£Eo«tttJ:oT»esn&*iRiK:*j!fan6«5 
3. 

[0 0 0 8] "ACTUATOR ARRAY AND METHOD FOR THE MA 
NUFACTURE THEREOF " £t>3fcj»©#l^ffiS'l'T*S# 

30 Kffl^Sfc&CMXNXl^hDTMXl/W^^? 
fil^f? H7K&SjSTi>77S^Pi*$nTi3 

[0009] ( i ) miho» i tt«tt#JSB£ it>\ m 
+ lfScxk^hnx^X^k-f v-yftMHS^rfS^ 

l **tt&K©6*©»JH«^>©iiitffixi^ Fdt^ 
x7W~>7«Hl©*v>fc*fc:ffi1IU (2) #l-fe9 
3 v mm*® 1 **tt&Mlg©Sit#fflK:{a8rLT. 
lt-o~fe53>y:7 , 7'x-A (Composite Ceramic Wafer ) 

40 £f#$xx-y:/£. o) mmmm mm, v— y 

>^ (saving) ) SfflViT, *¥*lRl^-S©fflBS* 

Xx-yX'T^T. #^©M^>5 1 «PaLfe='3©m 
l«*tt*R«*6H-©IBlfcfl«l/, (4) SS2« 

•ft^M*****;*??:/^ (5) MXNxk^h 

nr^XT'H •>7'7?faI-3'7H 

fc. Xt^7 (3) tZJ-y? (4) •e»«*nft-&j« 

•fe53 -y^^x-A£-^©^ * y^ft*V»Tfiit*l«!I 

50 [00 10] JSl *±r«g 2 **tt^JSH. ©5rj£ 
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4 3) iSip*ffi («*.«, 4 4 a, 4 4 
b) tlTffl^S. 

[0 0 11] fc5-T3©f&g(fn?$>5 "MIRROR ARMY A 
ND METHOD FOR THE MANUFACTURE THEREOF " t^D%& 

■m^nitmmm mzm^nx^, 

MXN55-7H'^MXNil/i' Fafa7K-> 

[ooi2] (i) jmm*mte\mtffrzxTv7 
t, (2) sy-M&jmmnzMmtzzryJt, 

(3) 35Hi£MXN37-7WCIK^«Xx:y 
7fc, (4) ffiEXxy? (1) (3) ICfcoT 

(5) &4©MXNXk?hn5Vx7W>':/7?3 ; 
aI-^?XT77 (3) fcRfcan&ft*©MXNfl 

stfiitflWE-rsxT^t, (6) mm-mmt 

t, (7) MXNfiOBflfi3n&*>!r©5fiflB»7H' 
*n9—-ytf (pattering) ta^fy^TStjT, 

*»ffi«f*CfC, ^-©te*(Cj;oTMXN7^?iX 

[0 0 13] MXNll^ hnf-f X7"H 3> 

77?faI-^7H^iSL 1 MXN57-7W 

*# *-r a me < ©ras^a** o 

fcSHT, #»fc**«4 3TflUrf3!&ltf*tt£IR 
ering process ) ©M^C^SfcHft^s^fttf! 

wc<<&&3 0 iaia*ffiK*it5ffi©ra«j«tt, mi 

Bel, 250 0 £JU0 T1UL5 3 6£ (Pt) *fctt/X55?9 

a (pd) (DkotemM&z^mmmMwmmM 

yf«Bittiaf^it«E«fi (DC) TSWEL&Xxy^Sff 
58913, 4^K3ftfcfrn«fc&&V>#. r.©Iig"irl£* 
§St«#ffifiT (electricaldegradation) SfcHSSi 
W«* (electrical breakdown) J&*?S£T& H kifiHZ 
Z>. M X NfflCQIk^ b Dr>f XT' W ~>^7 

-f>^) SfflV>T»iiSn*©T, MXNII/Thnr 
-fXTH->T7^faX^TV F3 5-©«3SCfcH 

[0 0 14] SSIC, MXN55-7WSMXNIV 



(5) #W7-1 749 9 3 

8 

ThDrXXTW^Tfal^fv FTM'fcft 

©5 7-£&*©MXNfH©xi/? h nx-Y XTH 3 s 
-?7i7?3.x-?\zmMUz<^(Dfr&t>?, x/Vy? 
U > fc 3 5 - S #IKB & B£ £ fc »S« £ flUT 
5©fcBin?*4 3 D 5 5. 
[0 0 15] 

^Hxi'^hn^x^W^-fe^Sy^flBSSfflu 
jo -ft. mxniI/? hnf^xTK-^i'fii'f 

-§> (Mfc«fctfNttS*) . 
[0 0 16] *^BJ©te©@«tt, K^SS14*±t«t 
«S©MXNI1/T hDx^XTk-1'~>-T7^5 1 3.X-r 

H3 7-7W*a^4*ttr«iS-r*iRi±ant 

[0 0 17] #3SW©ffi©B«Ki. ^ffixe (polling 
process ) ©*V>fc\ #fiffc:E5HESS (DC) ttEj&Jg* 

[0 0 18] *»W©;£&fcffi©lfl9K, &*©MXN 
fi©5 5--,h&«©MXNf@©Xl^ hDrVXT'W 
5^7 9 fal-^ iCS^J L 5 4 M X N X V if h 
DT^XTK->T7*faI^fyH57-7KS 

mmzummmz z t-a$>z, 

[0 0 19] 

tf. MxNil/?hUT>fXTWyT7Tfai-fT 
y K3 7-7W&»3S-r-5lRj±3n«:*j£*»a«3n 

30 (M&&x$mmm » Meatta*©*??:/^ 

tf, (a) XV? hDT^X^W^ftttfrS&a, 
t5Xr^7"t, (b) f»f2ir53-y??i-A©T« 
MX Nfl3©f§ 1 iI>)>5a5MXNS 1 *H7 W t, 

S5M+1^2H7W£»Stl)XfyTTfeo 
T. 6*©M + lf@©^2HffittJig|5||ffltift-3TMfi 
40 U £4©MXN«©S$lMtt»ffiIv&Xr?©aS2* 

*©«#«ssu B»i/&xt)©»2*ttat*©»^ 

£©«P *5<f >HfiftTS?S 1 «!©4>*:M > t-« 
L. (c) StR> MXNlH©h7>vX^^S&SMX 
Nh5>TX^7HM^lfiiMiit5M 

7W S^trfM&SIR (active matrix ) ±fciWfBXT- 

v~f (b) cioTjuaanfcWE-fe^sy^^x-A 

y -ft. (d) I6«1T&*©M+Iffl 
©a5 2*S£«B-r«X5 l s/T , t, (e)M+lffl©^ 

$0 2Mesnf5#>!f©M+iffl©«ayi±ffl5R:7*h 
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kyXf ~J%v 9 F-fet^ y h (photoresistive nec 
ked segment ) ) ftJIftTSX^y^fc, (f) = 
^©H 2 ««©M^c*>J;tffg 1 *tt©f *7-f >-ht 
&BU »2«itWt, SS#|nKN-l«©tt£ 

5Xf-^t, (g) IWE7* M/^r^^-yi'F 
•fe^>h£B§s3rr£Xxy:/£, (h) iiEXf7^ 
(b) , (c) , (d) , (e) , (f) (g) 
fc ± r> TfflS^ n&ME-fe 5 5 v 5 V x-A©±«*B 

ftSnfcMXNifflt>'^?)a5MXNt>y7H 
SEflrr^'rs/T'i. (i) witiXT-yf (b) &n 
b (h) CtoTfflasn&KJS-fe^Sy^^x-A© 
±i5g II M X N<S © t y V \Z ± o T 4UB $ *iaa> o It 
UKmmzimmfm (watersoluble separator) £ 
mWiTZZT-y-ft. (j) S7-^M©MXNfi» 
t>V©±»affi±fci§afrr**7 1 'y7'i, (k) ffl|2 
*8tt»|gS»it5^fy^t. (1) MxNXb 

<f « fc» fcl«a*5CWSRS^af S ^ 7 5> 

7££^tr. 

MfB7^g 1 iX^f-^H57-7b-i'tt*©* 
[0 0 2 1 ] Sffi, MXNh9>yx^7K*±»M 
tra«M> Sifft Htf©f& 2 *«:&£#-»©» c 
x b 2? h nT^x^H ->7*fiW«±fiBiJiii fcj&fcStt 

m i 1 7^7-ax-T-^gwtm 

2 2 7>faI-f>jrjWS4)S 

b. m**»Ti5£ii±fc&«u #^©-*f©M2 

««»6*m±«3fflifB2±«aH±fcfl*U § 

* ©-**©»»)■«#* ®-*t ©is 2 *«© .hacffin 

-T3MxNf@©ib^ hn5VX7"W y^7?fai 
aI-?7Hi, ¥S&bSSIiMXNfi©Il/9 

ieBi5swr«Tfl8Sffl*#*«^.aMXNfi©t>5?* 

*-57"Jl-7Wfc, #*©MXNfl©fc>5?©KHE± 

«aiffc#*s*3tt«MxNfl©$5-£, 

MXNS5-7K. 
[0 0 2 2] if|B*5S9l©«I©B»t»ffitt, *#Sn I 
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[0 0 2 3] 

[**W3 *»9ifc<fc*MXNXl^r«D7VX7*W 
^Jfal-fry H3 7-7b-f ©HBfiXStt, ± 

tt&ieri i*j:tfT«*iifi2ft^rr«'fe53y^9i 

-Al 0#&Jft$rK t55 7?fi-Al OS, 01 

A7^*-h (lead zirconium titanate ) (PZT) ) 

1 — D — F7^— r- (lead magnesium niobate— lead 
titanate (PMN PT) ) Oi^Sl^ hDx^X^ 
u-f->:7*«#&fc5. i«ffli i*5«fctfTffi 

[0 0 2 4] H2C*3nfca»5. t7i79fx-A 
1 OffiTSMl 2±fc-£©fH|gTl2?iJ$ftfc^-© 
*£2©MXNf@©3H»ffi (09*. Kf. 13[(M-i+l), 
OH)], 13[(M-i), (N-i)], 13[(M-i-l), OH)]) 
*^/j;5MxNglSS7H2«3n i ±gK«ffi 

5 ll±lctt. -^©p B 1HTE?iJ$nfc^-©^#$©M 
+ lfl©£2«fi (WAtf, 14M-i, 1 4M-1+1 , 1 
4M-j+2) 4>^5S2||7M3»i3n5. - 
i <hj (iSiSre&oT* &*M-1£N-1£D^ 
UTfcaj&VhSK #4©M+lfl©S2ffS (fii 
tf, 14M-J ) ftt75-;i")i-Al 0©±gRSffil 
lgffoTlfiU SWcWC**. #*© 
MXNe®l|ffi (WAtf, 13[(M-i), (N-j)]) tt. ffi 
85Ufc-:3©S!2»|I (0!*tf, 1 4M-1+1 , 14M-J + 
2) ££SU »»Lfc=0©ig2Wg (flfctf, 14 

7 M-i+1 , 1 4M-J+2 ) *^f£©4 1 *5^>«mi*ffi© 

[0 0 2 5] MXNllS17H2tM+lS2tt 
7M" 3H, flfcfi, 7*r\v9V>9 (sputtering) © 
J;^&7jaT**tt^JS 09*. tf, Al, Cu, Ni) ££T 
©_kg&*Bl l^™il2l;»LTi^, 7 
*h'JVy97Y- (photolithography) 

5. 

[0026] «nabfc^7 i y7'fc«fc^TS!ia$nfc-fe7 

(MAI*. A1203 Sfeti^^X (glass ) ) 
# Si) ftt>t£Z>mms, MXNfi©h5> 

yXM^MMXNh7>yX^7H 
*J:tfMXN«©Sai^-3^ m%.\Z. 16[(M-i+ 
1), (N-j)], 16[(M-1), (N-j)], 16[(M-i-l), (N 

-j)]*sa:aMxNaMi^-5!j-^7W6ft-&trtHft 
^ («^tf, i6[(m-d, (N-j)]) \tmm*mm\?t 

fflHT. ft*OMXNiO»lti 13[(M- 

7 1), (N-j)]) t*M«tcg^sn§o 
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[0 0 2 7] -fc73y^x-/\l OtfEMMt (09 A. 
B, PZT ) frZfiZt, -fe93y^9x-Al OttKft 

v». sina. &©- o©xx-y^tcff fc>ns, -lit 

TSS2M (0!*.a, 1 4M i, 1 4M i+2 ) fcjg 1 « 
ffi (M*a, 13[(M-i+l), (N-j)], 13[(M-i), (N- 

j)], i3[(M-i-i), (N-j)]) ©*n«f:jtamBE£w 

»t^5E lXxy^TfcoT. 151 HUBS 

«£E&at)©^2*S (M^ti, 14M-i+l, 14(M-i 

+3) («*a, i3[(M-i+D, oh)], 13 

[OH), (N-j)], 13[(M-i-l), (N-j)]) <D$>W£\zm 

tm\zm2nniflm mm^t) t&mtstu -en 

[0 0 2 8] t^S'^^i-AlOiSt^l/j^ft 

[0 0 2 9] ^©m, #4©M+ Ifi©fg21t1l (09*. 
14, 1 4M-i+l)BEftft (oxide ) (nitr 
ide ) #>&&£iMMi (insulating layer) 2 6Tif 

[0 0 3 0] *©Xxy^t*3V^T, *ftfi»2 6*C£* 

v?yWM (etching mask) £L"OBW&tt5M+ 

[0 0 3 1 ] #©XT-y:/ki£^T, m+ ifl©7* h 

©srfl©ra-©^:^^^*-r^Mfl©hw>g i (wa. 

B, 1 8M-i , I8M-1-I, 1 8M-1+1 ) jfe&ftSM' 

aa**ffi^¥ffTS^o &«©hw>5P (wa. 

1 8M-i ) 0*&5<f >B*tJfrr*3gl«« («A 
B. 13[(M-i), 0f-J)]Oif»*5-f>t«J!ISn. 
©hk>? 18M-i ) tt-£®IHHTBai3 

n. h-c^sson-iaois («*.a, i9[(H- 

i), (N-j-1)], 19[(M-i), (N-j)], 19[(M-i), (N-j 
+1)]) &£3j»6ft*»feyhftftfc^*, ^n?»©N- 

[0 0 3 2] N- Hi©*B^T©M«0M/>?±t 
R-ftSfcftHU ^©MiHWM/^iC&SN- 1 

SnfcMflilChl/^^itfMX (N-l) tel©^©*! 
tjRSa. 5 - 1 5 (tmSAtfl 0-20 jim©i 
HWC*S. Mfl©hV->?i5j;tXMX (N-1) fi© 

(W^a. 1 7M-i , 1 7M-1+1 , 1 7M-1+2 ) im& 
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[0 0 3 3] H4*±tfH5ICH:, MffiLfcXry ~flZ 

C8*an&MXNfl©t>y («*.«, 2 0[(M-i+ 
1), (N-j)], 2 0[(M-i), (N-j)], 2 0[(M-i-l), (N- 
J)]*6«tSMXNfc>'J>7H , 8*t**nTV»Sj{S, 
£*©MXNfl©t>3> 2 0[(M-i+l), (N- 

J)]) tt¥»fc±»£ffi43±tf&jBfS2 3£#^5T» 

8Lfcfg2«ffi («*.«, 1 4M-i , 1 4M-i+l ) m 
10 »TSWMi2 8J:fc85»ans. t>3?BUV* (li 

giit ) c»fflsn5t#, »H-rs*fiiftx#+^6ja: 

13nftt75?9'Ji-Ai 0©»ffiH*J;WfflH 

[0 0 3 4] fC^CXf'^ttT, MXNf@©57 
2 5[(M-i+l), (N-j)], 2 5[(M-i), (N- 
J)], 25[(M-i-l), OH)]) #6ft4MXNS5-7 
M2 4lt ttE*ftttt**Ji«ff&*« Al) j5» 

39 T, #*®MXNS7-il^OMXNi©k>yO± 
i$liM2 1 fc)M2n3. 3 6t, b>>?©±gp»WK 

av^j^) caift-r*. aoe»ii«tt*tctt*an 

MXNXl^ hDr-fX^H S^Tf^aX'f'ry H 
5(7 S5-7H 2 0 0a«3ft5. ~7j> 06*0:1X0 
7HMXNIl/?bDr-fX'/W->^7^fiX-ff 
•y H55-7W2 0 0©«raH:fe,fctfllffiiiH£#*jS 
•To 

[0 0 3 5] #fgBJj©MXNXki? hnf-fX7"Ky 
77^aI^f^F35-7W 2 0 01t e»£K 
15. MXNf@©Xl^ hnS^ar/WS^Tf^a 
X-* (Mxll 2 9 [(M-i+1), (N-j)], 2 9[(M-i), 
(N-j)], 2 9 [(M-i-D, (N-j)]) *^S5MXN7^f 
11-^7^2 8, MXNl@®t>v (fl&a, 2 0 

40 [(M-i+1), (N-j)], 2 0[(M-i), (N-j)]) *»&&<5MX 
Nt>j?7W 8*J;tfMXNU!)35- (Wit a. 2 
5 [(M-i+1), (N-j)], 2 5[(M-i), (N-j)]) a>5fcSM 
XN35-7W24S$tf. 1 5 ft£ 
«30, MXNjHfflhJ^X^^SMXNh^^ 
^?7M OS***) *±afMXN«©g^-3 
^ 16[(M-i), (N-j)], 16 [(M-i+1), (N 
-J)], 16[(M-i-l), OH)]) *5&5MXN7W6 
fc-&«s ^©xk^Nnx^X7°Wi'->77^5 1 3.x 

2 9[(M-i), (N-j)]) BlWhnf^ 
50 7>~fl"(i'7tttt3 1*-**. ^©Xl^r-n^XT'' 
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is-Jmn 3 1 ttJ:ij*«trrFa$sffi 3 2, 33,^ 
imm (i6[(M-o, qh)]) . -nm2mm (14 

M-i+l , 1 4M-i+2 ) 43«fctf-*f©*6i&B2 

-?-©±gRXW3 2i;i&oTIfiLTMSnfc^>? 
(1 8M-i ) iCiDTOtC^ll^n, ^ntioT, » 
l±gP*S3 6£*-r5mi7??aX-^>^»3 
4t, |g2_kgBSS3 7£fnH2 7?faI-f> 

if am 3 5*»4«*n, is ma ci e [<h-d. 

(N-j)]) HTSffl3 3il;etb, §«©-»ffll2 
«ffi(14M-i+l, 1 4M-i+2) «Jgl±gRgg3 6£ 

«tr;»2 Ji^affi3 7 tftitu a* ©-**©«*■ 2 

6tt#*©-*f©82M (1 4M-B-1 , l 4M-i+2 ) 
©-kg&fcfig-fS, §*OMXNlfflb>y (WAtf, 
2 0[(M-i), (N-j)]) IJ¥SSlS«ii^4©M 

(W*tf. 2 9[(M-i), (N-j)]) ©J:«C8**n-5^ 

M32 3 s#-r«TgM2 2 t*t«ftsna, 

©MXNifflS5- (2 5[(M-i), (N-j)]) tt#*OM 
XNffl©fc>5> (MAH 2 0[(M-i), (N-j)]) ©±g& 
*S 2 lKSWSn*. 

[0 0 3 6] Z©£3fc&K«K:43^T, gflSttl 5 
©T*«If±R:8»Snfc7HI/y9-^l*5'f A- 

(addressable driver) (07K-af) fi, l9rS©3 7— 
«$©£&(::, ^fflMXNiffl/J'fal-?!:*!) 
#*OMXNflO»l«lt«JBE*ffllirr*Otffi^6 

*©lMEfcJ:oTiMin*ft5S. 
[0 0 3 7] XV0hD5Vx:/W3'7W#3 liSWI 

S&H PMN ) *»S&*fc, S«07yfai 

-*l;:*SHtt©3S2*tttt, Bl»3nS«EE (Vb) 
©*SS*»RI-T?*D, M£#E*re**/H7**ffi 

SEE (Vb) #ffito3ns#ffl^«tt£LTfefflf 

B. BPS, 5 7-ffi^Sffitt-*f©»2«tttEHftl3n 
&/M7X«JEE (+Vb, -Vb) t»l««tHJ»S 
n&©#«£E (Vp) KOglCtoTitffj-rs. 08 tt 
*?i§Hj?©MX Nj@©Xk? h 7,-fV-i IrJJtr? 
al'fr? H5 9-7W 3 0 0 CDjffflHS*Lfc"bO 

[0 0 3 8] lH?hDT-fX7 , W-/^W3 1#EE 
««ft (flAtf, PZT ) *5&St, &79 ! ?a.X-9 

fcas-a* ©as 2 «®iwaa?«ai uta^t^© 
t, gatgasn^o nutate MfotmmcD® 
mizki xnmwmnzmmmm t Lxm-r 

©t, ««wa«^©«iatt, bus, 5 7-fi#f©eg 
a. ftmng£tmm& (v P ) ©a^c^ts* 
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So 09 H, *%HJ©MXNffm7?^aX-1 - T--y H5 
7-7W 4 0 O©8ffl0£*L;fcfc©T, £EP&7? 
?3.X-^lC»*JE«Mt©»«*ieiftw1-. 
[0 0 3 9] *5^tt^©S*U>l&il!ffl*#MLT 

[0 0 4 0] 

10 ft, &*©MXNfi©$7-i:&*©MXNfi©Xl<' 

K^S^tt££tffffSg©MXNXl^ hD 
f^y f Hy^7yfaI'fT7 P35-7l<"f ft* 

m (polling process ) ©*t->fc\ #ftfcKV>fi«E (D 

[Hffi©W^BJ] 

[01] ^^©MxNxp-i/hn^x^k-r^yr 

?f a i<fyHS5-7W£l9It5©K»«Il:« 

[02] 0iT*snfc-fe7 5yi">x-A©T»Rt; 
±«M±Ki& i »o» 2 sffi*«3nfc!KJis^f 

[0 3] 02T^L^©«§l&^-r0TfeS o 

[04] H3Ta«l/&t>©©*©Wift3<1-HT*«. 

[05] 04T*L£ ; &©©»TB0Tift5= 

[06] H4-CSLfcfc©©*©tt«*3amrcft3. 

[07] H6-WSUfct>©©»fiiHT?»*. 

[08] *?6^©MXNffi«fej;y:«S7i'5i 1 3.x^x 
a? y W©9f18Hl?ft*. 

[0 9] *SIBJ©MXNffi*feJ;t;«^7i7?iX'fx 
•y H57-7WO(fiiiHT*S, 

[010] f*©MXNXy?fDT^77"Ky^7 
ffal-fr-y H 3 5-7 W ©»fB0T$>§„ 

[^©lOT 
6 *-5*7P7W 
10 ■fe53y££x-/\ 
1 1 ±§R« 
12 TSBSffl 
49 1 3[M, N] 35l*S 
14[M, N] fg2Hffi 
15 

1 6[M, N] 

17[M,N] 7thl'VZ?--{7*?-ty*>h 
1 8[M, N] hl/^ 

1 9 [M, N] m 

2 0 [M, N] t 

2 5 [M, N] 5 J— 
2 6 Ififtfi 
58 30 tt 
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fff[0H) 1 (N-fl] 
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